The complete characterization of the quantum state, a.k.a. quantum state tomography, of a physical system plays a key role in physics, in particular in quantum information. Tomography using the measurement of amplitude and phase quadrature field operators, Q = (a + a † )/ √ 2 and P = i(a † − a)/ √ 2 is well known, accessed by way of homodyne detection of the quantum field with a local oscillator. The Wigner quasiprobability distribution [1] can then be reconstructed from the measurement histograms using numerical inverse Radon transform postprocessing [2] [3] [4] .
Quantum tomography by counting photons [6]
The Wigner function [1] of a single mode of the quantum electromagnetic field of density operator ρ can be written [3] W (q, p) = 1 2π
where | q ± y/2 belong to the amplitude quadrature eigenbasis. If we write ρ = ∑ n,n ρ nn | n n | in the Fock basis we obtain the following remarkable relation
Since ρ nn is the probability to count n photons in ρ, it is therefore clear that the value of the Wigner function at the origin can be obtained directly from the statistics of ideal PNR measurements. To access the Wigner function in the rest of the quantum phase space, the quantum state ρ is simply displaced by α = (q + ip)/ √ 2. In practice, this can be achieved by combining the quantum signal with the coherent state | α of a well stabilized laser beam, at a beam splitter of field transmission and reflection coefficients t and r, respectively (r 2 + t 2 = 1). If the beam splitter transmits the quantum mode to be measured and reflects the coherent mode (for example), then the Wigner function measured by PNR statistics at the beam splitter's output will be [6] 
Conclusion
In conclusion, we experimentally demonstrate the direct measurement of quasi-probability function for vacuum state, coherent state and phase-mixed coherent state. The detector efficiency cannot be compensated in this method of measuring the Wigner function [6] , therefore the experiment is only possible due to the recent development of high efficiency PNR detectors. These detectors can distinguish between zero-to five-photon Fock states at 1064 nm with high system detection efficiency, no dead time, and near zero dark count. Therefore, the TES can measure the state without any fair sampling assumption. Future work will be towards state reconstruction of a highly non-classical state.
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